Abstract: Curcumin, a plant derived natural compound, has anti-oxidant, anti-proliferative and apoptotic effect on various cancer cells such as prostate, colon and breast cancer. Autocrine growth hormone (GH) expression induced breast cancer invasion-metastasis has been reported in vivo and in vitro cancer models. Autophagy is a vesicule-mediated clearance mechanism and one of the handicap against drug-induced apoptotic cell death. In this study, our aim was to investigate the molecular machinery of curcumin induced apoptotic cell death under autophagy inhibition conditions in autocrine GH expressing MDA-MB-231 and T47D breast cancer cells. Although autocrine GH induced curcumin resistance, this effect was slightly prevented by time-dependent curcumin treatment in MDA-MB-231 and T47D breast cancer cells. In addition, curcumin induced autophagy vacuole formation was determined by acridine orange staining in MDA-MB-231 and T47D wt/GH+ breast cancer cells. Moreover, curcumin triggered autophagy through upregulating Beclin-1, Atg3, Atg12 expressions and LC3 cleavage in each cell line. Concomitantly, BiP, IRE1α and Calreticulin expressions were upregulated following 3 h curcumin exposure in MDA-MB-231 wt and GH+ cells. According to MTT cell viability assay, autocrine GH-mediated curcumin resistance was overcome by bafilomycin and curcumin co-treatment in MDA-MB-231 and T47D GH+ cells. Moreover, curcumin and bafilomycin co-treatment induced cell cycle arrest at G1 phase in MDA-MB-231 GH+ cells, G2/M arrest in T47D GH+ breast cancer cells. In conclusion, autocrine GHtriggered curcumin resistance was overcome by autophagy inhibition condition by bafilomycin treatment in a dose-dependent manner in MDA-MB-231 and T47D GH+ breast cancer cells.
Introduction
Breast cancer is one of the most common cancers among women, and fifth causes of cancerrelated death in worldwide [1] . Growth hormone (GH) is a protein-derived hormone secreted fundamentally from the anterior pituitary gland and performs crucial tasks in mammary gland development during puberty [2, 3] . In addition, both GH and its receptor (GHR) expression profiles were upregulated in various cancers such as prostate, colon and breast cancer [4, 5] . Curcumin, is a plant derived compound extracted from Curcuma longa, has anti-inflammatory, anti-oxidant, antiproliferative and anti-carcinogenic effects [6] . Dose-and time-dependent curcumin exposure induced apoptotic cell death via acting on endoplasmic reticulum (ER) stress in cancer cells [7] . In addition, autophagy, a cellular process under nutrient deprivation, growth factor depletion, and hypoxia conditions, is activated during curcumin triggered apoptotic cell death in colon, cervical and breast cancers [8] .
Our aim, in this study is to demonstrate the role of autophagy and ER stress in curcumin induced apoptotic cell death in MDA-MB-231 (ER-) and T47D (ER+) breast cancer cells and also modulate the apoptotic potential of curcumin under autophagy suppression condition by bafilomycin. 
Material and Methods

Time
Results and Discussion
Autocrine GH induced cell growth and proliferation in MDA-MB-231 and T47D breast cancer cells. However, this effect was diminished by dose-and time-dependent curcumin treatment in each breast cancer cells (Figure 1a,b) . Concomitantly, curcumin triggered Beclin-1, Atg3, Atg12 gene expression upregulation and LC3 cleavage in MDA-MB-231 GH+ cells. Moreover, time-dependent curcumin exposure induced Calreticulin and IRE1α expressions in each forced GH expressing breast cancer cells (Figure 2 ). According to the MTT cell viability results, curcumin induced cell viability loss increased from 41.5% to 54.24% by bafilomycin co-treatment in MDA-MB-231 GH+ cells. Similarly, in T47D GH+ cells, 20 µM curcumin for 24 h triggered 29.68% cell viability loss was accelerated to 35.94% by bafilomycin treatment in T47 GH+ breast cancer cells (Figure 3a,b) . According to PI analysis, curcumin and bafilomycin co-treatment induced cell cycle arrest at G1 phase in MDA-MB-231 and G2/M phase in T47D breast cancer cells. According to Annexin V/PI staining, apoptotic cell population was 1.5% and 8.7% by curcumin treatment in MDA-MB-231 GH+ and T47D GH+ breast cancer cells, respectively. However, curcumin induced apoptotic population was increased by bafilomycin and curcumin co-treatment (3.2% in MDA-MB-231 GH+, 11.8% in T47D GH+) (Data not shown).
Autocrine GH signaling has been assumed to be an obstacle for the therapeutic effect of drugs by triggering cancer drug resistance profile and new strategies should be taken to overcome autocrine GH mediated drug resistance in breast cancer cells. Thus, autocrine GH mediated curcumin resistance might be overcome by bafilomycin treatment in order to prevent drug induced autophagy regulation in MDA-MB-231 and T47D breast cancer cells. 
Conclusions
Autocrine GH expression induced cell proliferation, growth and invasion-metastatic profile and also curcumin resistance in MDA-MB-231 and T47D breast cancer cells. However, forced GH mediated curcumin resistance overcome by time-dependent drug exposure. As curcumin induced fluctuation in autophagy and ER stress key markers expression profile in MDA-MB-231 and T47D breast cancer cells, curcumin triggered cell viability loss and apoptotic cell death was accelerated under autophagy suppression condition by bafilomycin treatment in each breast cancer cells.
